The results of early studies on the mode of expression of the resistance transfer factor (RTF) in enteric bacteria were summarized by T. Watanabe (Bacteriol. Rev. 27:87, 1963). The biochemical mechanism of R factor-mediated resistance to chloramphenicol was attributed to a decreased permeability of resistant cells to the antibiotic in view of (i) inconclusive evidence of antibiotic inactivation, and (ii) the experiments of S. Okamoto and D. Mizuno (J. Gen. Microbiol. 35:125, 1964), which suggested that the cell-free synthesis of polypeptide in R factor strains was fully sensitive to chloramphenicol. The The present collaborative studies were undertaken to determine whether the acetylation mechanism of resistance might account for the ap-1 Present address: Microbiology Department, Hoffmann-La Roche, Inc., Nutley, N.J. 07110. parent permeability defect. For this work, the original cultures of R+ and R-E. coli K-12 employed in the permeability studies were used, namely, CSH-2 (F-) and the same strain harboring the R factor 222 (fi+) with resistance determinants for chloramphenicol, tetracycline, streptomycin, and sulfonamides. Figure 1 shows the results of thin-layer chromatography of the products resulting from incubation of "4C-chloramphenicol with acetyl-CoA and crude cell extracts prepared from both strains as previously described (W. V. Shaw, J. Biol. Chem. 244:687, 1967 
The results of early studies on the mode of expression of the resistance transfer factor (RTF) in enteric bacteria were summarized by T. Watanabe (Bacteriol. Rev. 27:87, 1963) . The biochemical mechanism of R factor-mediated resistance to chloramphenicol was attributed to a decreased permeability of resistant cells to the antibiotic in view of (i) inconclusive evidence of antibiotic inactivation, and (ii) the experiments of S. Okamoto and D. Mizuno (J. Gen. Microbiol. 35:125, 1964) , which suggested that the cell-free synthesis of polypeptide in R factor strains was fully sensitive to chloramphenicol. The first direct evidence for an apparent permeability barrier to chloramphenicol was the observation (J. Unow K-12 em- ployed in the permeability studies were used, namely, CSH-2 (F-) and the same strain harboring the R factor 222 (fi+) with resistance determinants for chloramphenicol, tetracycline, streptomycin, and sulfonamides. Figure 1 shows the results of thin-layer chromatography of the products resulting from incubation of "4C-chloramphenicol with acetyl-CoA and crude cell extracts prepared from both strains as previously described (W. V. Shaw, J. Biol. Chem. 244:687, 1967 Clhem. 242:687, 1967) . The radioautograph depicts the formation of the 1-acetyl (A), 3-acetyl (B), and 1,3-diacetyl (C) derivatives of chloramphenicol (CM) in the incubation containing extract from R+ E. coli. The identity of the radioactive products observed with the R+ extract was confirmed by the coincidence of each of the radioactive areas with the spots seeni when the thin-layer sheet was observed under ultraviolet light. Authentic nonradioactive reference compounds (0.1 ,umole each of the acetyl derivatives) were added to a 0.1 volume of the radioactive extract prior to chromatography. free extract containing chloramphenicol acetyltransferase, followed by ethyl acetate extraction and purification of the product by thin-layer chromatography as described (W. V. Shaw, J. Biol. Chem. 242:687, 1967) . The results (Table  1) show a 20-fold decrease in the affinity of E. coli ribosomes for the acetylated product, a finding compatible with the latter's ineffectiveness as an antibiotic and with the permeability data cited above.
When considered in the light of information currently available, the enzymatic data for strain 222/CSH-2 and the ribosomal binding studies support the hypothesis that the primary biochemical event related to the R factor type of chloramphenicol resistance is acetylation of the antibiotic. The evidence suggests that the apparent perme- 30 ,000 X g for 30 min, and the pellet was discarded. The ribosomal pellet obtained after centrifugation at 100,000 X g for 2 hr was washed twice by resuspension in 6 ml of buffer followed by repeated 100,000 X g centrifugation. The binding experiments were conducted by adding '4C-chloramphenicol or 14C-chloramphenicol-3-acetate (3 ,iM; specific activity, 5 uc/,umole) to 6.2 ml of the ribosomal buffer solution (65 optical density units at 260 m,u). After incubation for 10 min at 4 C, the samples were centrifuged at 100,000 X g for 2 hr. The ribosomal pellet obtained in each instance was resuspended in 1.0 ml of buffer, and a sample was taken for scintillation counting in Bray's solution. A correction for radioactivity trapped in the pellet was made by subtracting the pellet radioactivity in control tubes to which nonradioactive chloramphenicol or chloramphenicol-3-acetate was added at a concentration of 0.3 mm (100-fold excess). The radioactivity attributed to trapping was 700 and 420 counts/min for chloramphenicol and the 3-acetate derivative, respectively. The radioactivity extracted from ribosomal pellet after incubation with chloramphenicol-3-'4C was chromatographically indistinguishable from authentic chloramphenicol as determined by the techniques described in Fig. 1 
